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HUA*t AVI vn SmUIMMTi IS-MI SOmmXNG lATA 


by 

J« 0r«i9 MiVit^ 
tMM A&M Un4vrjr«4ty 
Oe> 41«^ St«ti«n« T'«M 

2 

M« A(y B% 

$t« l40ui» Univ»r«tty 
S%« Loal«* Ni»»oui'i 

ltol>«rt S» Turn»r^ 

NASA NAr«h«44 S|>«c« cvnt«r 

Hunt«viUtt* Al«bM« 


1, Tntyo<A>ctian 

A» o? thl» <4«t«* NASA ha« cOi>«iuct«»\t ««v«4> At«K>«l'Ait>i'ic V«ii«Uv\UtY 
Bi4>»ri««nt» (AVB) aihI Atm>»4)ih«i>ri9 V«i)-iiUvlUtY «'u1 S«»v«iv Stom 
(AWSK)* fh« 9b»#rv«ti04^ *nd 4«t« (for v« 

«r» in 1Vkt4« 1, Thi» ^vixtAins* stAtA au 4 uUsn'MAtUAt 

About th« IM»«t T«C«nt of th«»0 « 14 >AriiHN>tA« AVS VXl. 

Th» AVB MQ^orimuntA Aru coiutuptod I'YiHuurUY for th» |hu|'v^a of Atudyinsi 
AtaoAi^rlo VAriAixUity with MN^hAsiA o«t •t'AtiAi auU ton^viAl ohAugA* in tho 
Atructuro of th« A^KOAixhoio thAt car U» dAtwtttoU f«x«n AO\uuUngA tAkon At 
int»rvAi« tHit not »oon in *oui\<tiiM» tAkon At i«->U 4ntorvAiA« I'lxivioviA AtvKtiwA 
hAVO aKowu «igivlfloM\t VAriAhiUty au4 chAiVii«» in AtniK'A|>)«m o r<tinotuiw ft\«k 
th«j 4AtA U»At Alo not ^uoAont in tho 4 a<a ts^wMins* oj aU* 

OvoiAii AUst SvvgyinA. Niiiiotv A*»vt Sv\>jviinA, l'>7ni a«» 4 Sv\Mg»nA 

U'>77) } HAAst ai\ 4 Svxxjgtnw ti'>77)j jSvVtt au 4 SvWj\;in» (l'* ***» Nilnvm (I'J.'nii 
V'v»aI)ch»»m Aiut t'uoibAiM Ana s»\Mgina U')7n)K 

Tha OAtA roOuv'tioi\ An4 ovivt AnAlyatM Ravo Won I'lowontoa hy 

fMolWig tUivi oatiwAtoa tAkon f»\w ruoUvtg'a loivit aio I'toaontoa 

in Seotl^>n IV. 

'''• 'SliS VU It wo nt 

‘IVonty-fvHu VAwinaoiuto atAtuu»a i'a) t toi^Mtoa in tW kVK Vii uwont . 

A list v't thoao atAtivMta ia j'loaontovt in VAhlo Aiut thoxi tv'.-At ix'nt aio 

VuAvhiAto AaaiatAnt 

'AriuiatAnt i‘»v»roaav'i of Nntov>ivUsiY« St. Unua i'xuv-.'traty 
Ohior, KnvuvnwontAl A»H'l»oAt ionn niAnvh, Si'a.v s. lotuv;- iMviat.Mt 


MN 
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2« List Of MwlAODndt otttlcMfia portlctp^itlug in AVC vxi 


Station Nuiibor location 


220 (AOQ) 

A|>«l«ohlool«« PlorldA 


22d (CKU 

C^nturvlllOf AlttbMM 


232 (BV&) 

BootUvill6, )<ouislAnd 


23S (JAN) 

JAck80«t Ni»3i8aii'|i>l 


240 (LCH) 

IaX 0 Char408« U>u)8i«uui 


247 (GGQ) 

lon^viow* Toxas 


255 (VCT) 

VlctoriA* T 0 XAS 


260 (S£F) 

St0ivh0nvill0« 1«XA8 


261 (ORT) 

Del Rio, Twxak 


265 (NAP) 

Ni4lAnil, 7 Vx68 


327 (BNA) 

NA8hvill0, *>0im«8S00 


340 (UT) 

Littlo Hod. ArkAn»A8 


349 (UNN) 

Nextatt, NidHOuri 


353 (OKC) 

i^lAhcMDA '.'ity, dlahonut 


363 (ANA) 

Amarillo . tVixaa 


429 (UAY) 

Dayton, Ohio 


433 (StO) 

Salam, Illinois 


451 (DDC) 

Dodga City, Kanaas 


456 (TOr) 

TV^i'aka, Kanaaa 


532 (PIA) 

i'aoria, lllinoia 


553 (ONA) 

CiM<U)A, Nabraaka 


562 (LBP) 

North Platta, Nabraaka 


11001 

Narahall Sj'av'o Plight CVutar, 

Alalvama 

33001 

Taxaa At»N Univaraity, >.ViUKja 

Station, Taxaa 





givon in Klvj, 1* Souiuilng^ wi'o taktm at ^.U}Ut tJuiH^^u May J, at 0000 

awrr, UOO am', 1?>00 C^T, IHOO OMT, ana ami May at Oi'OO cm\ 0.100 vwr, 

ana IJOO (.ZMT. Ouriiuj thts AVh' VII ^Huiod much convective activity wat^ 
and there were roiud chan^^en in the wt’iather j^Mttern, Severe wather includt)d 
tornadv^es, hail, tloods, dariwi^iiuj windii, snow, ar.d tive^iiuj t»m\|vtatuies. 

discussion of Basic Data 

collection of i^ta » Original infor'inat ion tiwmv which sio\u\wlin^i data 
were iV«\|'Uted was sent to the Atmos|'hcric Sw'ieiuvs Oivisi^xn, NASA Maishall 
S|Mice Kliijht C\^nter (MtUV) , Alal\imvi« Those vlata were tvnwaided to St* U'uis 
University for initial i>i\>cvssin^, then tv' Tt'xas A\M l»niv%*isity wheie vxnnt'lete 
somutimis were cvwu'utevl usliui the university's Aimlahl 4iW c* v\>m|>utei . 

Uiveessi m) , The piv'cedure usevi to v\>«\i*ute sv'vuidiiujs is 
that usevi on tuevious AVUh and is deserilH'd by KueUviM iP>74) and I'uellHMO 
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and Tttxnar (1975)* All kaypundwd data %mi-« checked for errora by celculatlnq 
cantarad dlffarancaa on tha li^ut data* Additional checks include first 
diffarancas of calculatad taoparaturaa and dew~polnt teioperaturoa, and tha 
plotting of constant praaaura dtarts for 850, 700, 500, 300, 200, and 100 nb 
for all ralaaaa tines and tine cross sections for each station. Suspected 
errors were checked with the original strip chart informatioiv ai>d appropriate 
corrections made. 

The final data set of the AVE Vll experiment consists of data computed 
at each pressure contact and at 2S-mb intervals. Thertnodptamic quantities 
were computed at each pressure contact, while tlie winds were oomimted from 
the available 30- or 60-s interval angle data by means of a centered finite 
difference and subsequently interpolated for each contact or 25-ntb level. 

It is important to note three procedures emj'loyed in the procesjut^q of 
these data. They are< (1) Humidity values, including dew-ix>int t^'m^^eraturos, 
are computed at temperatures only above at tewin' ratuivs K'low -40®C, 

humidity values are missing and indicated by a field of ttino:'. (i.o., 

Moisture values arc computed down to a relativi> humidity ot It. If the value 
falls below 1%, it is set equal to It and used in the <.vwi'Utation of otlier 
moisture variables. (2) Winds leased on low elevations are vienotod by 
asterisks (one asterisk denotes aitgles less tlian 10*’ but uix'ater than 6**, while 
t%<o asterisks denote angles loss than n®) . Caution must be oxeroised In the 
use of data at low elevation angles since it is subject tv' raliior large 
errors, [i) Wind direction atrd siioed are dett mined tiwn intorivlat inn tire 
35-mb Vvtlues of the u- and v-comiH>nonts. 


'4 









IV. Pis, ussion of SomuHiuj IXita 

Aceuracy Kstim^tes ., Kstimatot; of iJio orivis in tlio thonnc»dyjuunic 
Svjuantitios of th«' AVK Vll data aro tlu' sanv aj. thoso for al! A\T oxpoi imonts* 
and art' given by Puolberg (l'^74) . Thor.o ostimatos a:v i iosonii'd in Tablo .i, 

Tho RMS errors for wind s^vod and di root ion aro dittioult to dosoiibo 
since tlu>y aro a function of tracking goomotry and other tav'tois. M.iximum 
RMS errors for winds (siH>od and direction) iX>n\|Hitod at intt'ivals (based 

on tho worst geometric tracking cvM\f iguration) foi 10 and 40 dovi oh'vation 
angles are presented in Table 4. Tlu' accurac; of t lu' wind data at piessuio 
contacts and at •S-mb interval:; is greatj^r tlian that rdated fot the 30-s 
winds because of the added e%miH>tlung and interivlat ion perfomevl. In additxoi\, 
errors cited for tho UVs winds wt're maxima for the statoil vxMKljtK^ns. 
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Tabl« 3* BttlMtM of tho RNS orrora In Uniraodynaadc quantltlaa of 
AVB vn dau. 


Paranatar 


Appcoxinata RMS Error 


Toaiparaturo 1*C or lass 

Prassura 1.3 mb from surfaca to 400 mbt 

1.1 mb batwaan 400 and 100 mb) 
0.7 mb batwaan 100 and 10 mb. 

HuBkidlty 10 parcant 

Prassxira Altituda 10 gpn at 500 mbi 

20 gpn at 300 mb) 

SO gim at SO mb. 


4 

!l 




Tabla 4. Estimates of RMS errors in AVB VII wind data. 



RMS errors (m 

s in Sp 0 i»d 

RMS errors (deg) in direction 

Prussura 

10 

40 dog oXa 

10 dt>4^ ole 40 dl^l ole 

700 

2.5 

0.5 

9.5 1.3 

SOO 

4.5 

0.8 

13.4 1.8 

300 

7.8 

1.0 

18. C 2,b 


B. Tabulated Data. An example of AVK VII contact data is given in 
Table S« witl) an explanation of the coluan headings in Table b. A listing of 
those soundings that were missing or terminated before vxmplotioir is given in 
Table 7 along with the reason for early termination. In Taldo S, the fir-'t 
line of data for the time of 0.0 minutes is surface data. A series of nines 
is used to indicate missing data. The three numbers in the ui'^t'or right-hand 
comer are the number of luressure levels comt'utod, the minimum pressure ob- 
tained (mb) t and an angle identifier with the value 0 for .iO-s angle input 
and 1 for 1-min angle input. The contact data are available in paivr form ».'i 
on magnetic tainj from tho Space Scienci's laboratory* Atmospheric Sciences 
Division (KS 84)* George C. Marshall Spact' flight Center, Al.al'ama 3S812. 


Table 5 . Exeuple of contact data frcai the AVE VII eaxteriaent 
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t«bl« 1 Ca(\c\uded* 


station 

Oata./QMT 

Reason 


Collage station, Taxaa (13001) 

5/3 1 038 

Flight terminated after 13.3 
sdn. Balloon in thunderstorm. 



5/3i 122 

Balloon icing. Firght ter- 
stinated after 32.0 min. 

I" 


h 


contact dAt* inte(v<^«t«d for JS-^titb intarvAlsi Are pioaentod following 
Swction V. The coluMu headings are idetxtical to those used for the contact 
data and are described in Table 6, The soundings are arranged by time and 
ai>C>aar in ascending orcter by station number' for each time* 'The first line 
is surface data >diich is followed by data from liX)0 to «*S mb. in cases where 
the surface pressure is less than tire vjlven J5-«b pressure value, nrissrng 
data (nines) are indicated for each quantity. This is also ,v>ue vArea the 
sounding terminated before the levei was reached. 

'•'* Soundings . Kven though the AVb V\l data are ot lemaikable 

quality, one sounding appears to l>e of viuestionable accuracy, while others, 
on the basis of surface observations, moisture distributivurs with height, 
and variations in balloon ascent rate, aiT'^ar to have k^eun made rn or near 
thunderstorms. These soundings are listed in Table K. 

Table B, Umtsual at'd In-or-near thwrdei storm soundings. 


Station l>ate/Time (dwrr) hxplanatiort 


I.- 




i'-U 


'f-- 


'* ' 


I?'- 



ilmaha. Neb. (551) 

03/ 0300 

IVom^vat cu\ti 

heiijhta too hlvjh 

4iX> mb. 

U.%>thvili«>, La. (232) 

03 1200 

In 

ox atidl 

thmuteibtwinii 

dacKson, Miss. (235) 

0V0iv)0 

U\ 

Oi' MAX 

thua4«si:itoxtt) 

U>ngvlew, T5t. (247) 

02, 2100 

U\ 

OX MAX 

thvuuXai:»tonii 

Longview, Tx. (247) 

03 03v>0 

la 

or MAX 

Ctuuulevtitvu'm 

Stephenvrlle, TX. (2b0) 

02 2100 

In 

or ae^i 

thuiuloi tv>iiii 

Ste|\henvi lie, TX. (2b0) 

0 t/0000 

Xa 

or aociv 

t tuuulei titotm 



J* 

i ^ 




Dttl KJn, (261) OVOOOO In or noar thundorston 

Nldlandf (265) 02/1500 In or noar thundarstoia 

OklalAom City, Okla. (353) 03/0300 In or naar thundarstom 

Oollego Station, Cx* (33001) 03/0300 In or naar thundarstom 

V. StrS Conditions and obsarved Waathar 

Surfjioa- and 700mb synoptic charts for tha baginning and ending of tha 
obsarrational parlod. Nay 2 at 0000 GMT and Nay 3 at 1200 gmt« ara prasantad 
in Pigs. 2 and 3. Tha aapa ara siaplifiad and depict only tha overall 
synoptic situation existing at these tiaas* 

At tha beginning of AVE VII, tha primary synoptic features consisted of 
a cold-rora low looatad over Arisona aloft which intensified with height, 
a large ‘:igh prassure system over Minnesota and Southern Canada, a cold 
front Bering through the Gulf Coast States at the surface, and low-level 
southerl;; flow ahead of the front. A jet strema was present at 200 mb 
with wino sf seds of abrx. t 150 )ct from west to east and located along and 
near the Gulf Coast. During the course of the experiment, the low moved 
eastward while the front became stationary along the coast but primarily 
over water. The jet stream remained near its initial position throughout 
the observational period. 

Precipitation associated with the synoptic features was widespread 
»nd intense at lUmes as conditions were especially good for the 
development of conve. 'Ive activity. These conditions were caused by the 
low-level advectioii of moisture from the Gulf, the lift of the Gulf air 
by tha cold f'"wit and within the low, and the intrusion of dry air aloft 
around the .jwer part of the low over the lo«»-level moist air. At the 
beginnii of A\E VII, thunderstorms were occurring in Southern Georgia and 
Floriua in association with a squall line which had formed ahead of the cold 
front. Also associ:ited with the front were shotrars in Central and Northern 
Texas and Nistusippi, some locally severe with hail and funnel clouds 
reported. 1-ne intensity of these storms lessened during the evening hours 
bit resumed by the afternoon of Nay 2. 







04 08 




(a) Surface 



(b) 700 ml> 


Synoi'tic charts for IJOO OMT, J May 1978 
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A broad lino of sovoro otozmo fozMd in Moot Toxoa during tho Morning 
of Noy 2 in conjunction with tho oostword novonont of tho low in Now Noxioo 
ond Xriiono. Tho lino stoodily novod toward tho ooat during tho roaoinder 
of tho obaorvotionol poriod and woo locatod ovor Nisaisoippi and Louioiana 
at tho completion of tho axporinant. Aasociatod with those thunders totas 
wore nunorous reports of sovoro weather, including hail, damaging winds, 
tornadoes, ond flash floods. A partial listing of some of t}\o sovoro and 
unusual weather events reported ovor teletype is given in Table 9. 

Other conditions favoring sovoro weather of other types were tho 
unseasonably cold temperatures associated with the polar air mass covering 
the eastern half of the country, and the large vertical motion associated 
with the cold-core low. Iliese factors were responsible for snow in the Texas 
Panhandle and adjacent areas. 
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TABU 9. TtUtype rsportt takm fn>n NOAA nwathar wir« and national 

waathar augmariaa of aavara and unuauaX «faathar fton 1200 GMT 
May 2 to 1200 GMT Nay 3* 1978 


gygNT 

NKC NIf t 95 

SBP MREP 
KAIL 

KAIL 

HAIL 

SNOM 

TOmAOO 

RAINFALL 


MINDS/HAIL 

HAIL 

HAIL 

TORNADO WATCH 
RAIN 

HAIL 


LOCATKW time 

ALG fi 70 EITHER SIDE OF A. LINE FRCM SO MI S. 02A2S4E 

MIDLAND TO 30 NNW OF MINERAL HELLS VALID 12008 
- 18008 

MAX TT 46M N. OF SAN AKGEIO 02/12508 

1.5* HAIL S SVRR 8 BALLINGER, TX (REPT*D 02/14058 

BY TEXAS DEFT OF PUBLIC SAFETY) 

NMRS RP!^ OF PEA-MARBLE SIZED HAIL AS NELL AS 02/14158 

SOME 3/4* HAIL FROM NR PLAINVIEW TO LUBBOCK TO 
JUST NW OF CROSBYTON 

MARBLE SIZED HAIL REPT'D BY MONAHANS P.D. 02/14158 

SNOW REPT’D IN N. N.M., IN PARTS OF COLO AND 02/14178 

FWARM in W. AND N. CENT TX. 

CRANE P.D. REPT'D A TORNADO 5 NW OF CRANE MOVG NE 02/14358 
TX 24 HR RAINFALL ENDING @ 12008 02/15138 


AVALON - 1.58* 

CORSICANA - 1.51" 

EULESS - 1.02" 

HURST SPRINGS - 0.91" 

BUCMANW4 DAM - 1.35" 

4 NE MERTZON - 2.10" 

10 NE MERTZON - 1.55" 

GRAPE CREEK - 2.65" 

ARDEN - 1.00* 

MIDLAND SVRR WARNING OF NMRS REPT'S OF HIGH 02/15308 

WINDS AND 1/4 - 1/2" HAIL AND VERY HEAVY RAINS 
BEING REPT'D TO THEIR OFFICE. 

ABILENE-MARBLE TO GOLF BALL SIZED HAIL REPT'D IN 02/15308 
COLEMAN 

NAT'L WX SUMM REPT'D GOLF BALL SIZE HAIL AT 02/1606Z 

SEMINOLE EARLIER IN THE MORNING 

MKC TORNADO WATCH #96 ISSUED FOR AREA ALG & 70 02/1820Z 

EITHER SIDE OF A LINE FROM 30N SANDERSON, TX TO 
20 MI N, AUSTIN, TX VALID 1800 - 00002 

6 HRLY TX RAINFALL: AMARILLO - 0.95" 02/18308 

LUBBOCK - 1.65" 

MIDIJVND - 0.70" 

SAN ANGELO - 0.51" 

PEA SI8ED TO 1/4" HAIL REPT'D OVER N. EL PASO § O2/103OZ 

18058 
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HONDO RAREPS IMOXCATCS RAINFALL RATES IN EXCESS 02/193SZ 
OP 2"/HR 


FXA8H FLOOD SAN ANTONXO WSPO XSSUBS A FLASH FLOOD NATCH N C 
NATCH N OF A COT - CU. UNE 


NAXlt SAN ANGELO NSO RI'.PT*D PEA TO MARBLE SXZED HAXL • 02/19502 

GRAPE CREEK 9 ISjSZ AND 9 1900Z TX DPS REPT'D GOLF 
BALL SXZED HAXL @ GRAPE CREEK* SOME OF WHICH WAS 
RAGGED. (GRAPE CRIEK XS ION OF SJT) 

HAXL/WXND 1/2* HAXL « GUSTS VO 67 NPH 9 DEL RIO 6 1935Z 02/1940Z 


SNOW 


DHT HAS REPT'D SNOW FOR PAST 3 HRS. 21Z TEMP 02/2206Z 

EXTREMES IN TX • 33 9 DHT* 9o@ LRD 


TORNADO NATCH VALID OOZ - o6Z FROM 30N SAT ' SON GLS 02/2320Z 

•97 

SVR HONDO RADAR INDICATES A SVR R ION OF KNIPPA 03/000Z 

(IN UVALDE CO) W/ RAINFALL RATES IN EXCESS OP 
2* PER HR 


TORNADO WARNING SAT NSFO RADAR INDICATED A PSBL TORNADO 5N OF 03/0031Z 

YANCEY* TX (IN MEDIAN CO) MOVG EASTWARD @ ABOUT 
30 MPH 

RAIN AUS NWS ISSUED FLASH FLOOD WARNING UNTIL 05Z FOR 03/0120Z 

TRAVIS* BLANCO* HAYS* AND WILLIAMSON COUNTIES. 

MORE THAN I 1/2* HAD FALLEN IN THE AUSTIN AREA 
SINCE 0030Z. 

TOMJADO NAT'L WX StJMMARY REPT'D ONE TORNADO BRIEFLY TOUCHED 03/0200Z 

DOWN NEAR CASTROVILLE* TX (25 SW OP SAT) 0 03/00202 

WIND NAT'L WX SUMM REPT'D GUSTS OF NEAR 70 MPH 9 HONDO 03/0200Z 

TEXAS 


RAINFALL NAT'L WX SUMM REPTS 6 HRLY RAINFALL (ENDING AT 

03/OOOOZ) OFi 

NEARLY 1.5* 9 LAUaiLIN AFB TX 
1.42" 9 DRT 
1.20" 9 CDS 
1.15" 9 MCB 
1.12" 9 FSl 

SNOW NAT'L WX SUMM REPT'D DHT HAD 2" OF SNOW DURING THE 03/0200Z 

AFTN 

FREEZE NAT'L WX .SUMM - FROST OR FREEZE WARNINGS FOR NE 03/02002 

MISSOURI* ILL* IND* W.VA, AND W. MARYLAND 

TEMP NAT'L WX SUMM - FT WORTHS MAX TEMP WAS 53* 03/0200Z 

RAIN AUS NWS REPTS > 1 1/2" OF RAIN SINCE 0030Z. 03/0120Z 








Concluded 


HML 

MiaL 

KXXM 

«IMD 

rUtmKL. CLDS, 
HML, WINDS, 
FLASH FLCX'-DlNv; 

MINDS 

TORNADO 

MIND 

SNOM 

MIND 

RAINFALL 

FROST 


AUS NMS RBFTS PSA SILLO HAIL CX>VERIMG tllB 
GROUND f FREDERICKSBURG THIS APIM AMD GOLF BALL 
SIBED HAIL $ SOUTH OF BERGSTROM AFB (TINE NOT 
SPECIFIED) 

Alls MMS REPTS 1/2 HAIL • JOHNSON CITT 

SAT NMS REPTS \* OR MORE IN A VERY SHORT TIME 
IN MUCH OF SAT M/ CONSIDERABLE STREET FLOODING 

SAT NMS REPTS GUSTS TO 56 MPH 

SHV REPTS INCREASING OOV'ERAGE AND INTENSITY 
IN ARK/LA/TX/'OK AREA 

SAT WSFO SUHM W.PT NHBS FWNKL CLD SICSITINGS 
AND SOMK HML AND VLKY STKX^NvJ Nk^KTHWFSTKRLY MINDS, 
AND ARiU'ND AUSTIN AND N»<; OF TVIEK 

MINDS TO »'0 HPU IN lAV TARRANT (FT WRIH) COUNTY 

CRP RADAK INDl CAD'S A PSHL IVRNAt'O lb WSM OP 
BENAVIDES MOVG E. 

DFNTX^N HFSIDFNTS KtU'T'D WINl\S vlF bO-60 MPH, SOME 
TREES UPRiV'TED 

NAT'L WX SUMM WU'TS VO*' OF SNOW NW OF DEL NOR1E a>, 
COU'i AS or TOES EVENING AND b" 0 AUV^^^iL^, COLO 

A 

NAT'l. WX SUMM 0,U:'«T:' TV> 7.' MPH 0 VV^RVAND (NEAR HOU) 
TIME NV^^T SPECIFIED) 


IN S HRS ENDING 0 0 O 

3.70** 0 HU OX I, K»S 

2 . 1 b" 0 AV's’nN, rx 

l.bb" 0 am'M h, TX 
l.bb" 0 ET Wv'UTU, TX 
1.04" 0 OKC 

1.10" P KELLY AEH, SAN AN1X>N10 


NAT'L WX SUMMARY - ER.'^T WARNING IN EFFECT IV<R NW 
IXXRTION OE W, TX 


03/02008 

03/00301 

03/0I2UB 

03/012CY. 

03/0240Z 

03/0300S 

03/0 3 IbS 
03/034SS 

03/0355’G 

03/0S00C 

03/osoor 

03/0S00'.'. 


FREEZE 


3 


p EVUHAKT 


03/07007. 
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